Background: Increasing prevalence of non-communicable diseases (NCDs) has been observed in Ghana as in other developing countries. Past research focused on NCDs among adults. Recent researches, however, provide evidence on NCDs among children in many countries, including Ghana. Beliefs about the cause of NCDs among children may be determined by the socioeconomic status of parents and care givers. This paper examines the relationship between educational status of parents and/or care givers of children with NCDs on admission and their beliefs regarding NCDs among children. Methods: A total of 225 parents and/or care givers of children with NCDS hospitalized in seven hospitals in three regions (Greater Accra, Ashanti and Volta) were selected for the study. Statistical techniques, including the chi-square and multinomial logistic regression, were used for the data analysis. Results: Educational status is a predictor of care giver's belief about whether enemies can cause NCDs among children or not. This is the only belief with which all the educational categories have significant relationship. Also, post-secondary/polytechnic (p-value =0.029) and university (p-value = 0.009) levels of education are both predictors of care givers being undecided about the belief that NCDs among children can be caused by enemies, when background characteristics are controlled for. Significant relationship is found between only some educational categories regarding the other types of beliefs and NCDs among children. For example, those with Middle/Juniour Secondary School (JSS)/Juniour High School (JHS) education are significantly undecided about the belief that the sin of parents can cause NCDs among children. Conclusions: Education is more of a predictor of the belief that enemies can cause NCDs among children than the other types of beliefs. Some categories of ethnicity, residential status and age have significant relationship with the beliefs when background characteristics of the parents and/or care givers were controlled for.
Background
The prevalence of non-communicable diseases (NCDs) which were formerly characteristic of developed countries, has become a major public health concern in developing countries also. Currently, more people suffer from NCDs in developing countries, including Ghana, than in developed areas. Three quarters (28 million) of the 38 million deaths from NCDs recorded each year now occur in these countries. Globally, NCDs are associated with the elderly, but evidence shows that children and adults are also having the diseases [1] [2] [3] . In Ghana, clinical manifestations of some NCDs, including diabetes, hypertension, cardiovascular diseases and metabolic syndromes associated with overweight and obesity, have been increasing in the adult population over the past two decades or so [4] [5] [6] .
A major area of concern regarding NCDs in Ghana that requires examination by researchers is the explanation of the diseases or what causes them. Even though biomedical explanation and understanding of NCDs have been widespread in the country and patients seek modern health services for treatment, the traditional health system has also been a source of treatment, either solely or in combination with others. This situation has been described as pluralism in health behaviour [7, 8] . In contemporary Ghana, both traditional and scientific health systems do exist and are very different with respect to the explanation of the causes of diseases as well as the approach to their prevention and cure [9] . Moreover, Ghanaian society demonstrates strong adherence to religious beliefs regarding NCDs among both patients and care providers. The findings of a study on health service delivery at the Korle Bu Teaching Hospital, which examined "the role of religious beliefs in the delivery of care in the hospital setting" notes the deep rooted Christian belief in Ghana and how the whole nursing profession and the health delivery behavior of nurses has been motivated by religious convictions. The study pointed out that religious beliefs support the nurses' capacity to cope with the resource constraints (such as extreme shortage of personnel and equipment) that characterize the health facility and even form the basis of how society excuses the nurses from sub-optimal performance [10, 11] . Religious beliefs about diseases can make parents of children with NCDs resign to fatalistic ideas about them. They may also influence the kind of health service parents and/or care givers access for the treatment of the NCD the child is suffering from.
Under the traditional medical system, the cause of disease is invariably linked to supernatural powers, and for that matter, magico-religious acts and concepts are used to cure diseases of all kinds. However, physical cures and treatment with herbs are also employed [9] [10] [11] [12] . Conditions of malnutrition such as kwashiorkor (a protein-energy deficiency syndrome) and convulsion are attributed to spirits and supernatural forces [13, 14] . Consequently, explanation about some diseases suffered by people, including NCDs among children may be generally attributed to witchcraft, punishment and/or attacks from spiritual sources and ancestors [13, 15] . Stigmatization or discrimination against persons with NCDs also exists as is the case with other diseases, including Human Immunodeficiency Virus (HIV), mental illness and others that are perceived as "abnormal" or capable of causing harm to others or making the patient unfit for human society [16] . It may be expected that formal education can erode traditional beliefs about the causes of NCDs. But the pluralism in healthseeking behavior in Ghana suggests that the traditional explanations of NCDs and associated beliefs prevail among the educated.
In Ghana, traditional perceptions, beliefs and behaviours regarding NCDs prevent some parents from exposing their children in public or taking them to modern health facilities. Consequently, survival of children with NCDs depends on the beliefs of their parents and/or care givers, even when modern health facilities are available and affordable for treatment. The dependence of children on their parents and/or care givers for the treatment or management of non-communicable diseases, therefore, requires that researchers examine parents and/or caregivers' beliefs regarding NCDs among children.
Also, studies on NCDs in most countries focus on adult populations. Indeed the risk factors associated with such diseases are largely lifestyle or behavioural. Genetic factors that are associated with NCDs have also been recognized. Thus, Ghana's response to the epidemiological transition and management of these diseases targets nutrition behaviour and related areas, including drinking of adequate amount of water as well as exercise and rest [17, 18] .
Recently, however, interest has been growing in research on NCDs among children for two major reasons. Firstly, the age at which NCDs, such as hypertension and diabetes set in has gradually reduced as evident in several studies. Overweight and obesity and elevated blood pressure have been among the most cited conditions among children in Ghana and in different parts of the world, including the United States of America, Canada and Europe [19] [20] [21] [22] [23] . Secondly, in the case of children in African countries in particular, including Ghana, the introduction of modern medical technology into the countries since the early parts of the Twentieth Century [24] has also contributed to the increasing survival rate of children who suffer from NCDs and congenital conditions. Research interest in them has been increasing. This paper, therefore, examines beliefs of parents and/ or care givers (relatives and non-relatives) regarding NCDs among children at Ghana's two leading tertiary and teaching hospitals and other hospitals where such children were on admission. The general objective was to find out the influence of the formal educational status of parents and or care givers on beliefs regarding NCDs among children.
Methods

Study sites
The paper is based on a study conducted in three out of the ten regions of Ghana. The health facilities in which the interviews were conducted in the three regions include, Korle Bu Teaching Hospital (KBTH), the Princess Marie Louie Children's Hospital in Accra (Greater Accra Region) and Komfo Anokye Teaching Hospital (KATH) in Kumasi (Ashanti Region). In the Volta Region, the interviews were conducted in four hospitals, including Ho Regional Hospital, Ho Municipal Hospital, Battor Catholic Hospital, and Mater Ecclesia to attain the minimum number of children required. The three regions were purposively selected in order to include all the major ethnic groups in the country, since beliefs about diseases is determined by cultural practices and beliefs. The two teaching hospitals are the leading referral hospitals for non-communicable diseases in Ghana. The Korle Bu Teaching Hospital also receives referred cases from the West African sub-region because it is the leading hospital in providing some specialist services and medical care in the sub-region.
The study was done at health facilities because it is difficult to conduct such a study in communities as stigma is attached to the NCDs. Parents and/or care givers would not like to participate in the study. However, in the health facilities on the other hand, they were willing to do so. Probably some reached the health facility before they were informed about the disease their children were suffering from.
Sample size determination
The sample size was determined using OpenEpi, Version 3, open source calculator-SSPropor. It was based on the following equation:
Where, n = sample size DEFF = design effect (used in cluster surveys) N = population size P = the hypothesized % frequency of outcome factor in the population q = 1-p d = confidence limits Since the respondents were in-patients, it was expedient to determine the sample size from the population of in-patients with NCDs in the hospitals selected, but this was difficult to obtain. However, OpenEpi calculator permits a default population of 1,000,000 as the maximum population size to determine the largest sample size, and a default hypothesized percentage (%) frequency of outcome factor of 50% (http://www.openepi.com/Sample Size/SSPropor.htm). The hypothesized % frequency of outcome factor in the population, provides an educated guess of the percent of the population with the outcome of interest. In this study the outcome variables of interest were three: 1) the belief that NCDs among children can be caused by enemies; 2) the belief that NCDs among children can be caused by parent's sin; and 3) the belief that NCDs among children can be caused by someone else. Since respondents were supposed to be contacted personally in the hospitals for interview, the study adopted 80% as the hypothesized frequency of patients responding to the questionnaire on the three outcome variables. With the hypothesized frequency of 80% and confidence limits as ±5, the confidence interval would be 80% ±5%, that is, (75%, 85%). Based on these specifications, the sample size generated by OpenEpi calculator for the study was 246. This was rounded off to 250. However, the actual respondents were 225, giving a response rate of 90%.
Data collection
The interviews were conducted after consent forms were administered to the participants. The Institutional Review Board at the Noguchi Medical Research Centre, University of Ghana granted an ethical certificate for the study.
A quantitative research instrument was administered to participants who agreed to be interviewed. The questionnaire consisted of five modules, including sociodemographic background of the participants, knowledge of NCDs, beliefs about NCDs among children, healthseeking behavior of parents and/or care givers of the children and issues on tertiary health delivery policy regarding children in Ghana. The interviews were conducted between January and June 2013. A total of 225 parents and/or care givers, aged 18 years and above, were selected from the hospitals for the interview. None of the children on admission was interviewed at the health facility for this aspect of the study. The paper is based on the module on attitude and beliefs regarding NCDs among children aged 17 years and below. But only the questions on beliefs in the module were used for this paper.
Data analysis
The independent variable is the level of education and the dependent variable is beliefs. Three questions were asked to capture the beliefs of parents in terms of what causes chronic diseases in children: 1) Can children's NCDs be caused by enemies?; 2) Can the children's NCDs be caused by parents' sins?; and 3) Can someone else be responsible for the children's chronic conditions? The responses for each of the three questions are: 0 = "No", 1 = "Yes" 2 = "undecided"). A positive response to these questions is considered as accepting the belief or having the belief while a negative response is considered as not holding on to the belief. At the multivariate analysis level, those who responded "No" to each of the questions (do not hold on to the beliefs) were used as the reference category. The control variables are: age, sex, religion, place of residence, and ethnicity.
Frequency tables were used to present the background characteristics of the respondents. At the bivariate level, Chi-Square tests were used to examine the association between level of education of parents and/or care givers' and beliefs regarding NCDs among the children. Furthermore, multinomial logistic regression was used to show the independent effect of parents and/or care givers' level of education on the three beliefs, controlling for their background characteristics. The cut-off for statistical significance for the results was p = 0.05.
Limitations of the study
The sample for the study was drawn solely from the health facilities that admit children suffering from noncommunicable diseases. It is likely that the parents/care givers may be psychologically influenced by the health facility environment and provide answers to questions superficially to meet the expectations of the researchers or interviewers. In the communities, people's views are supported by the collective views that are based on the social values and perspectives. There could be differences in the responses from these two settings. The health facility environment has the "natural" setting for the respondents, however, as they are experiencing the situation on which they are giving their views. Their responses are a result of their experience regarding the NCDs among their children, but not imaginations of other people's situation. But those who do not accept the beliefs probably did so because they are in the hospital environment.
Generalizability of the results is not possible since the study did not include children in the community. At the community level, responses may be different from those at the health facility.
Results and discussion
In all, 225 parents and/or care givers at seven health facilities in three regions of Ghana were interviewed. They were 169 (75.1%) females and 56 males (25%). In Ghana, females are primary care givers to children. They are supported by their kin to perform care tasks. The sex distribution of the parents and/or care givers at the health facilities is a reflection of what pertains in the wider Ghanaian society.
The other socio-demographic/economic characteristics of the participants are shown in Table 1 . The vast majority of the participants have formal education, with the highest percentage (42.3%) having primary and middle/Junior Secondary School/Junior High School education. Almost a third (31.8%) have secondary or post-secondary education while close to a fifth (18.2%) have university education. Less than a tenth (7.7%) have no formal education. Compared to the total national population, the educational status of the participants is relatively high. Most (72.9 Percent) of the parents and/ or care givers are 44 years and below. Almost 9 out of every 10 (86.6%) of the parents and/or care givers are Christians and the rest are affiliated to Islam (12%) and 1.4% traditional religion. Overall, 90.7% reside in urban areas, while 9.3 are rural dwellers. Most of them are of Akan (55.6%) and Ewe (17.6%) ethnic backgrounds, just as it is for the total national population.
The variation between the background characteristics of the parents and/or care givers and the belief that enemies can cause NCDs among children is presented in Table 2 . The focus is on those who believe that their children's NCDs could be caused by enemies. It can be observed from Table 2 that parents and/or care givers with no education reported the highest proportion of people (58.8%) who have the belief that their children's NCDs could be caused by enemies while the least is recorded among those with post-secondary education Table 3 is on the belief that children's NCDs could be caused by parents' sins, by the background characteristics of the parents and/or care givers. The results show that parents and care givers with no education reported the highest percentage (29.4%) of those who believe that children's NCDs is caused by parents' sins, while those with Middle/JHS education reported the lowest percentage. A higher proportion (16.3%) of parents and/or care givers who are males compared to females (11.9%) have this belief. Those who are Catholics reported the highest proportion of people who believe that children's NCD condition is due to parents' sins. However, none of those in the Traditionalist/Spiritualist category has this belief, though such beliefs characterize that religion. This indicates that affiliation with a religion may not mean acceptance of all its practices and beliefs. Also, some Traditionalists/Spiritualists in contemporary Ghana are highly educated. They may accept biomedical and other explanations of diseases instead of the supernatural explanations that are associated with the Traditionalist/Spiritualist religion. This may also account for the relatively high percentage (33.3%) of those with Traditionalist/Spiritualist religion who were indecisive on their response to the statement. More than one in ten respodents in urban (11.0%) and Table 4 shows the variation between the background characteristics of the parents and/or care givers and the belief that someone else is responsible for NCDs among Level of education and the belief that enemies can cause disease in children When the other background characteristics of parents and/or care givers were controlled for, as shown in Table 6 , the two highest educational categories (post-sec/polytechnic, and university) have statistically significant relationship with the belief that children's chronic disease can be caused by enemies. Those with Post-secondary education are 84.1% less likely than those with no education to be undecided about the belief that children's chronic disease can be caused by enemies while those with university education are 94% less likely than those The reference category is "No" (Does not accept the belief Yes = Accepted belief N = 225; Nagelkerke R-square = 0.185; Chi-square = 39.636 **p < 0.05 The reference category is "No"(Does not accept the belief) Yes = Accepted belief N = 225; Nagelkerke R-square = 0.421; Chi-square = 102.939 **p < 0.05;
with no education to be undecided about this belief. Some categories of residential status and ethnicity are the only background characteristics that are predictors of care givers' belief that children's chronic disease can be caused by enemies when the background characteristics of parents and/or care givers were controlled for. Those with urban residential status are significantly less likely (87.2%) than the rural residents to accept this belief. The Akan and the Ga-Dagme (84% and 96.9%, respectively) are less likely than the Ewe to be undecided about the belief that children's chronic disease can be caused by enemies.
Education and belief that children suffer from NCDs because of the sins of their parents Table 7 shows that there is no statistically significant relationship between all the educational categories and the belief that children suffer from NCDs because of the sins of their parents, with the exception of those with Middle/JSS/JHS educational status. The parents and/or care givers with Middle/JSS/JHS are significantly 79.3% less likely than those with no education to accept the belief that NCDs among children are caused by the sins of their parents. Again, they are 92.6% significantly to be undecided about the belief compared with those with no education. However, when the background characteristics of parents were controlled for, as shown in Table 8 , the Middle/JSS/JHS educational category is the only predictor of whether or not care givers believe that children suffer from NCDs because of the sins of their parents. Compared with those with no education, those with primary and Middle/JSS/JHS education are less likely to be undecided about believing that children suffer NCDs because of the sins of their parents (87.8% and 93.6% respectively). Parents' sex, religion, place of residence, and ethnicity do not predict this belief.
Education and the belief that someone could be responsible for NCDs among children Table 9 is on the relationship between level of education and the parents and/or care givers' belief that someone could be responsible for their children's NCDs. The results show that there are no significant relationship between education and the belief that someone could be responsible for their children's illness. When the other The reference category is "No" (Does not accept the belief) Yes = Accepted belief N = 225; Nagelkerke R-square = 0.441; Chi-square = 100.429 **p < 0.05 background characteristics were controlled for (as shown in Table 10 ), only a category of the ethnic groups showed a significant relationship with being undecided about this belief, that is whether to accept the belief or reject it. The Ga-Dangme are 85.6% significantly less likely to be undecided about the belief compared with the Ewe.
Conclusion
All the educational categories have significant relationship with the belief that enemies can cause NCDs among children. Significant relationship is found between only some educational categories regarding the other types of beliefs-parents' sin can cause NCDs among children and someone else is responsible for NCDs among children. For example, those with primary school level of education are significantly undecided about belief that enemies can cause NCDs among children compared with those with no education. Also, those with Middle/ JSS/JHS education are significantly undecided about the belief that the sin of parents can cause NCDs among children. When the socio-demographic characteristics of parents were controlled for, educational status had a significant relationship with being undecided about the belief that, enemies can cause NCDs among children at the Post-Sec/polytechnic and university levels of education.
Being at an urban place of residence also has a significant relationship about the belief that enemies can cause NCDs among children. Overall, educational status is not always a predictor of whether or not care givers have the belief, reject it or are undecided about the beliefs regarding causes of NCDs among children. With the exception of ethnic background and urban residential status, the other variables are not statistically significant predictors of the beliefs that NCDs among children are caused by enemies, someone else and the sin of parents.
Previous studies about diseases indicate that people have beliefs about some diseases. NCDs are no exception. Generally, Ghanaian society attributes some diseases, particularly NCDs diseases, to the work of spiritual activities and therefore resort to alternative medicine. Consequently, patients arrive at health facilities when the disease has advanced. Deaths from some diseases such as NCDs and even convulsions and malnutrition among children which The reference category is "No"(Does not accept the belief) Yes = Accepted belief N = 225; Nagelkerke R-square = 0.132; Chi-square = 28.064 **p < 0.05 The reference category is "No" (Does not accept the belief) Yes = Accepted belief N = 225; Nagelkerke R-square = 0.281; Chi-square = 64.469 **p < 0.05 could be prevented are not because of delay in seeking health care from modern health facilities. This study corroborates findings related to such behaviours [8, 16] . Orthodox medicine may not be the choice for some parents/care givers for the treatment of their children when they have non-communicable diseases as they hold on to such beliefs. They may arrive at the health facility when the illness has reached advanced stage because they would have tried other forms of treatment that are in accordance with the beliefs that they have regarding the cause(s) of the diseases.
Education on the causes of NCDs has to be integrated into the prenatal and post-natal health care delivery system of Ghana to inform parents about the causes of NCDs. At the community level, such education can be done through a number of channels including the media and faith-based institutions. Some of the ethnic groups which have higher likelihood of having these beliefs should be targeted for such educational campaigns.
